1. Introduction {#sec1}
===============

The risk of desmoid tumour (DT) occurrence in patients with familial adenomatous polyposis (FAP) has been estimated to be 852 times that of the general population \[[@B1]\]. Approximately 12% of FAP patients develop these palpable solid masses. They occur most commonly in the intra-abdominal cavity, abdominal wall, or mesenteric region \[[@B2]\]. DT are benign, though locally invasive, unpredictable, and sometimes life threatening \[[@B3], [@B4]\]. Disease progression may result in complications such as chronic abdominal discomfort and a loss of nutritional autonomy leading to a dependency on lifelong total parenteral nutrition (TPN) \[[@B4]\]. Surgical excision is the most common treatment for DT that are symptomatic or close to vital structures. However, this is complicated by the proximity of tumours to major vessels, multiple organ involvement, and a high rate of local recurrence \[[@B5]--[@B7]\]. Consequently, multivisceral transplantation (MVTx) may be considered a more effective curative approach, especially given the extensive bowel pathology, multiple prior resections, and liver steatosis (as a result of TPN) commonly seen in end-stage FAP patients \[[@B8]\].

2. Case Presentation {#sec2}
====================

The patient was a 36-year-old Caucasian female weighing 60 kg with Gardener\'s syndrome FAP subtype with progressive abdominal distention associated with paroxysmal pain. The patient had a history of abdominal surgery: right colon resection, right ureter resection, and multiple elective exploratory laparotomies for abdominal revision, including DT resections.

Upon admitting, the patient underwent an abdominal-pelvic computed tomography examination that revealed an intra-abdominal mass 10 × 14 cm in size. The intra-abdominal mass embedded the uterus, the internal and external iliac vessels, and the coeliac and mesenteric arteries. The patient was diagnosed with mesenteric fibromatosis ([Figure 1](#fig1){ref-type="fig"}). Furthermore, kidney function tests (creatinine: 88 *μ*mol/l; urea: 5.5 mmol/l) were normal, rendering the patient ineligible for kidney transplantation. The scores for liver function according to the Nonalcoholic Steatohepatitis (NASH) Clinical Research Network histological scoring system for nonalcoholic fatty liver disease (NAFLD) are as follows: steatosis---2; lobular inflammation---1; hepatocellular ballooning---1; and fibrosis stage---0 to 1C \[[@B9]\]. The patient was indicated for MVTx (with liver) and placed on a waiting list.

2.1. Donor and Graft Preparation {#sec2.1}
--------------------------------

The graft donor was a 63 kg, 18-year-old Caucasian female. The cause of death was acute intracerebral haemorrhage as a result of aneurysm rupture. The donor died in a hospital. Both the donor and recipient were blood group ABO: A and HLA: negative. T-cell-cross-match and B-cell-cross-match were both negative.

A multivisceral graft consisting of the stomach, duodenum, pancreas, liver, small bowel, and spleen was then harvested "en bloc." All organs were flushed, topically cooled on ice, and perfused with ViaSpan® (Belzer UW) cold storage transplant solution. During back-table preparation, vascular cuffs for inflow (aortal conduit) and outflow (vena cava inferior) were established on the graft. The total cold ischemic time was 17 minutes, with a warm ischemic time of 1 minute. Donor basic characteristics are summarised in [Table 1](#tab1){ref-type="table"}.

2.2. Recipient Surgery {#sec2.2}
----------------------

To achieve optimal abdominal exposure, the patient was placed in a supine position. A midline laparotomy was used for surgical access. A proximal gastrointestinal transection was carried out at the level of the distal oesophagus, before proceeding with total abdominal multivisceral resection "en bloc." This included the removal of the whole stomach, liver, pancreaticoduodenal complex, spleen, small intestine remnant, and right hemicolon. The donor graft was placed in an orthotopic position and vascular flow secured via end-to-side anastomosis of the graft infrarenal aorta to that of the recipient (inflow) and side-to-side anastomosis of the graft retrohepatic vena cava inferior to that of the recipient (outflow). Retroperitoneal lymph node dissection was then performed.

The right kidney was removed and perfused with ViaSpan® cold storage solution. The DT was dissected away from the ureter and hilum ex vivo. The kidney was then autotransplanted into the patient\'s right pelvic fossa. The total ischemic time for the kidney was 17 minutes, with warm ischemic time accounting for 1 minute.

Lastly, restoration of intestinal continuity was achieved via esophagogastrostomy, pyloroplasty, and terminal ileostomy. A gastrostomy tube and enteral feeding tube were placed at the end of the procedure. In this instance, a skin-only closure in the upper quarter was performed, resulting in an abdominal hernia. The entire surgical procedure took 9 hours. The patient was transferred to the intensive care unit (ICU) to recover. Recipient basic characteristics are summarised in [Table 1](#tab1){ref-type="table"}.

2.3. Postoperative Course {#sec2.3}
-------------------------

The immunosuppression protocol was started one day after the surgery and consisted of antilymphocyte induction with alemtuzumab 60 mg/5 days (Genzyrne Corp., Cambridge, MA) combined with tacrolimus 16 mg/day and prednisone 10 mg daily dose. The patient was taking the following prophylactic antibiotics: valganciclovir 450 mg daily dose and sulfamethoxazole-trimethoprim 480 mg daily dose. Aspirin 100 mg daily dose was prescribed to prevent thrombosis.

The postoperative course was complicated by several events: pulmonary infection and respiratory insufficiency due to pleural effusions, hyperhydration, and acute renal failure requiring temporary dialysis (75 days). On the 18th postoperative day, the patient underwent exploratory laparotomy due to an intra-abdominal infected haematoma and the migration of the gastrostomy tube from its original position. The haematoma was evacuated through an opening in the midline laparotomy. She also suffered from dysphagia and gastroesophageal reflux, though no acute rejection was seen. The patient was discharged from the hospital in the third postoperative month.

Within the first year after transplantation, the patient required readmission on multiple occasions for oesophageal reflux with a fungal infection, dehydration, and ureteral stent extraction. One year after the MVTx, the patient became nauseous and experienced violent vomiting. Upper endoscopy failed to identify any evidence of ulcerative lesions and gastric outlet obstruction. Scintigraphy identified delayed gastric emptying and spastic pylorus. Therefore, a gastric peroral endoscopic myotomy (G-POEM) was performed. Clinical improvement was observed by scintigraphy five days later. The patient was discharged on the 7th postadmission day. The following week, the patient was readmitted with anaemia (Hb: 69 g/L. Htc: 0,206). Endoscopy revealed ulceration and dehiscence of the layers of the G-POEM incision. This was identified as the source of bleeding. The ulcer was treated with conservative therapy and monitored through regular endoscopy, with a resolution by day 14. No evidence of recurrent disease was seen via a CT scan at 1-year follow-up.

3. Discussion {#sec3}
=============

DT arise from fascial or deep musculoaponeurotic structures. They can be classified as extra-abdominal, abdominal wall, and intra-abdominal types \[[@B10]\]. The etiology of DT is still unclear. Approximately 2% of DT are associated with FAP caused by mutation in the FAP gene that is located in chromosome 5q21, or Gardner\'s syndrome \[[@B11], [@B12]\]. Known risk factors associated with DT are as follows: prior abdominal surgery, typically prophylactic colectomy, localization of the FAP germline mutation, female sex, and a family history of DT \[[@B13]\]. DT account for 10-14% of deaths in FAP patients \[[@B14]\].

DT are usually presented as a painless or minimally painful mass with a history of slow growth \[[@B10]\]. Intra-abdominal DT are large neoplasms that remain asymptomatic until their size causes visceral compression. Symptoms of intestinal, ureteric, vascular, or neural obstruction are often the initial clinical manifestations \[[@B4], [@B10]\]. DT do not metastasize. Therefore, morbidity and mortality of the intra-abdominal DT depend primarily on their localization \[[@B15]\].

To date, there are no clear guidelines on the treatment of intra-abdominal DT. In patients with stable or spontaneously regressing DT, the wait-and-see policy is a widely accepted strategy. However, patients with progressive or symptomatic DT should undergo a surgical intervention \[[@B16]\].

The first G-POEM, performed for the treatment of refractory gastroparesis, was performed by Gonzales et al. in 2015 \[[@B17]\]. This novel and minimally invasive approach has been recently shown to be effective in a small multicentre study of 30 patients with diabetic, postsurgical, or idiopathic gastroparesis, with 86% of patients achieving normal gastric emptying by 5.5 months \[[@B18]\].

Initially, the success of visceral transplantation was severely hampered by allograft rejection due to high lymphoid tissue content and digestive system complexity. Nowadays, safety has been greatly improved by advancements in immunosuppressive medicine, surgical technique, and postoperative management \[[@B19]--[@B21]\]. Visceral transplantation is considered the standard of care for patients with combined complex abdominal pathology and nutritional failure, divisible into four subtypes: intestine only; intestine, liver, and pancreas; MVTx (en bloc intestine, pancreas, liver, stomach, and duodenum with/without kidney and/or colon); and modified MVTx (liver exclusion) \[[@B21]\].

Several other small studies have also shown patients with slow-growing intra-abdominal malignancies to be rescuable with MVTx, with more recent studies reporting less frequent mortality \[[@B8], [@B11], [@B21]\]. In patients with fully functioning kidneys, the close proximity of a DT to key renal structures may preclude its safe removal in situ. In this complicated situation, donor MVTx (without the kidney) followed by excision of the patient\'s own kidney, ex vivo tumour resection, and nephron-sparing surgery, and autotransplantation is an option. Workbench dissection allows a greater likelihood of obtaining a tumour-free resection margin and preserving renal function \[[@B22]\]. The use of renal autotransplantation has been reported for a range of conditions, including urologic tumours \[[@B23]\]. Kato et al. reported a MVTx in a patient with Gardener\'s syndrome experiencing recurring DT in his skin, the muscle layer, and intra-abdominal cavity, but not in donor tissue \[[@B24]\].

To the best of our knowledge, this is the first time autotransplantation of the patient\'s kidney has also been performed with MVTx for DT. Carrying out the resection of the DT at the workbench was helpful for two reasons. Firstly, it allowed negative tumour margins to be obtained more easily. This is likely to have contributed to the lack of recurrence observed at one year, given that the quality of surgical margins has been identified as a key factor determining postoperative recurrence rate in patients with DT \[[@B7]\]. Secondly, the extracorporeal setting permitted nephron-sparing surgery to be performed with precision, which would otherwise have been challenging or impossible in situ. The lack of permanent renal failure experienced by our patient postprocedurally is likely linked to this strategy. Reducing the need for long-term haemodialysis is particularly important, as it has a direct impact on a patient\'s quality of life and mortality risk \[[@B25]\].

In the present case report, we describe the case of a FAP patient with DT and preserved renal function, treated with MVTx with kidney autotransplantation. The present case adds to the pool of evidence for the feasibility of MVTx as a life-saving procedure, despite the extensive dissection and operation time. Despite the state of liver fibrosis, we had decided to go for MVTx including a liver graft as liver fibrosis is a progressive disease and the patient had already been through a couple of abdominal surgeries; thus, liver transplantation after modified MVTx would be surgically extremely difficult with a very high risk of perioperative complications \[[@B21]\].

4. Conclusion {#sec4}
=============

MVTx with kidney autotransplantation is a feasible treatment modality for a complicated abdominal DT in a patient with Gardener\'s syndrome resulting in a lack of graft rejection and survival without disease recurrence at one year. Precise tumour dissection away from the ureter and nephron-sparing surgery were performed ex vivo, likely contributing to the patient\'s long-term preservation of renal function. Thus, MVTx plus kidney autotransplantation may be an attractive procedure for patients indicated for MVTx who do not fulfil renal failure criteria but who have DT closely associated with kidney structures. Finally, G-POEM was used safely and effectively to relieve MVTx-related gastroparesis and may be considered for future intestinal transplant patients with dysphagia and delayed gastric emptying.
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###### 

Recipient and deceased donor characteristics.

                                       Recipient                   Deceased donor
  ------------------------------------ --------------------------- ----------------------
  Age (years)                          36                          18
  Weight (kg)                          60                          63
  Height (cm)                          162                         165
  Blood type                           A-                          A-
  HLA phenotype                        AA1, 2/B8, 38/Cw7/DR3, 13   A24, 31/B49/DR15, 16
  Total ischemic time---kidney (min)   17                          NA
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